. The preschoolers who received the most consultation improved the most in two ofthe measures.
Conclusion. Preschoolers who received direct occupational therapy services made significant gains in fine motor skills and related functional performance. Their gains surpassed the gains made by the children who did not receive occupational therapy services, suggesting that fine motor performance improves with intervention.
B etween 4 and 6 years of age, children demonstrate important gains in hand skills. Although fundamental hand skills develop in the first 2 years of life, precision handling and manual dexterity mature in the preschool years. Contributing to the preschooler's improvement in manual dexterity is maturation of haptic perception, increasing precision in application of manual force, and increasing efficiency of in-hand and bilateral manipulation. Haptic perception reaches maturity by 5 years of age (Hoop, 1971) , at which time a child can recognize a common object in his or her hand. The maturation of appropriate use of force is observed in the 4 year old. At this age, the child can handle fragile objects, such as flowers, and can efficiently play with small blocks. Pehoski, Henderson, and Tickle-Degnen (1997) found that in-hand manipulation skills, such as rotation, markedly improve when the child is 4 years of age. Exner (1990 Exner ( , 1997 ) also documented a significant gain in in-hand manipulation during the preschool years. As bilateral coordination improves, the preschool student learns to button (3-4 years), snap (3 1/2-4 years), lace (4-5 years), and tie (5 years) (Henderson, 1995) .
With the gains in fine motor performance components, the preschool-aged child demonstrates associated improve-ments in tool use (e.g., drawing with a pencil), visuomotor skills (e.g., cutting, drawing, lacing), and self-care skills (e.g., buttoning, snapping, tying). At the same time, manipulative play, achievement of self-care and preacademic tool use are at risk when preschool children have fine motor delays. Occupational therapy practitioners emphasize the development of hand skill and manipulation with concomitant goals of increasing functional performance in these areas.
Goals of occupational therapy for preschool children include improving a child's independence in self-care, dexterity in tool use, eye-hand coordination, and competence in constructive and manipulative play skills (Exner, 1996; Myers, 1992; Swart, Kanny, Massagli, & Engel, 1997) . The occupational therapist is the specialist for the child when delays in hand skills interfere with his or her ability to draw, print, fasten, construct with blocks and toys, or manipulate small objects. Although the therapist often focuses on fine moror goals, the types of services provided in preschools vary according ro the child's needs, the teacher's style, the preschool curriculum, and the policies of the school district.
Effects of Occupational Therapy Intervention on Motor Skill Development
A limited number of studies have examined the effects of sensorimoror programs in preschool children. DeGangi, Wietlisbach, Goodin, and Scheiner (1993) evaluated the differential in tervention effects of sensorimotor therapy and child-centered activity on 12 preschool children with sensorimotor problems. Their sample of 10 boys and 2 girls had a range of developmental, motor, emotional-behavioral, and sensory integrative disorders. Using an AB cross over design, the participants were randomly assigned ro two 8-week periods of intervention, one of child-centered ac:rivity and one of structured therapy. Structured sensorimotor therapy resulted in greater increases in gross motor skills and functional abilities (e.g., self-care). Fine motor skills improved more as a result of child-centered activity. DeGangi et al. (1993) concluded that the two therapeutic approaches produced differential effects, and that results differed by performance area (fine vs. gross motor) and by individualized needs of children.
Another study of alternative treatment methods with preschool children examined the difference between direct therapy and group-consultation therapy. Davies and Gavin (1994) used a sample of 18 preschool students with developmental delays. Half of the students were assigned to small group sessions held twice a week with follow-up consultation (one of occupational therapy, one of physical therapy), and half received four individualized sessions (two of occupational therapy, twO of physical therapy). After 7 months or intervention, both groups had improved significantly in fine and gross moror skills as measured by the Peabody Developmental Motor Scales (POMS) (Folio & Fewell, 1()83), but groups did not differ on the basis of treatment method (group-consultation vs. individualized).
Changes in Fine Motor Skill Development in Preschool Children Who Receive Therapy Services Case-Smith (I994, 1996) documented evidence of changes in fine motor skills in preschool children who received occupational therapy services. Using a single-subject AB design, Case-Smith (994) examined the progress made in fine motor performance of three 5 year oids who received weekly occupational therapy services in a preschool setting.
In-hand manipulation with two timed tests, grasp strength with a bulb dynamometer, pencil grasp with a criterion-referenced ordinal scale, and motor accuracy (MAC) (Ayres, 1980) were measured weekly during the baseline phase and monthly during intervention over the course of the school year. On the basis of visual analysis of graphed scores, twO participants demonstrated improvements in in-hand manipulation and pencil grasp; one demonstrated significant improvement in pencil grasp and eye-hand coordination. Improvements in strength seemed to be a result of maturation (i.e., baseline increases were equivalent ro intervention increases).
Applying the same performance measures, a second study examined fine motor outcomes in 26 preschool children who received weekly occupational therapy services that emphasized hand skill development (Case-Smith, 19%). After 9 months, pretest and posttest comparisons demonstrated significant gains in pencil grasp, scissors grasp, in-hand manipulation, MAC, and functional performance as measured by the Pediatric Evaluation of Disability Inventory (PEDI) (Haley, Coster, Ludlow, Haltiwanger, & Andrellos, 1992) . The pretests and posttests conformed to a model of evaluation in which underlying performance components supported the development of self-care and social funCtion. When standard scores were used, the participants demonstrated modest improvement on the MAC test and the PEDI, which represented changes greater than those made by children who were typically developing (CaseSmith, 19% ).
Purpose
The current study builds on these two studies by increasing the sample size, including participants from eight different locations, obtaining specific information about the occupational therapy services provided to the participants, and using a comparison group of children who did not receive occupational therapy services. The purpose of the study was ro evaluate fine moror and related functional outcomes in preschool children who receive regular occupational therapy services.
The research questions that guided the study were: 
Method

Study Design
A sample of children with fine motor delays who received occupational therapy services and a comparison sample of children without delays were tested before and after intervention using the same protocol. A seven-member research team evaluated the participants in eight different localities. The research team members were trained in an American Occupational Therapy Association/American Occupational Therapy Foundation research symposium, during which they learned the testing protocols and procedures, established reliability in administering the assessments, refined the research design, and planned implementation of the research procedures in their own localities.
Sample
To enter the study, participants had to be 3 1/2 to 6 years of age and had to attend preschool at least half-time. Criteria for the participants with fine motor delays included (a) scored at least 1.5 standard deviations below the norm on the PDMS-Fine Motor (PDMS-FM), (b) received weekly direct occupational therapy services, and (c) completed the MAC test of the Sensory Integration and Praxis Tests (SIPT) (Ayres, 1989) with enough accuracy that it could be scored. Participants who had (a) an educational or medical diagnosis indicating neurological dysfunction, (b) a severe sensory loss, or (c) a serious health problem were excluded from the sample. The participants without fine motor delays were typically developing as reported by the parents and the preschool teachers and received no special education or therapy services. Initially, 70 children were recruited and evaluated (48 with and 22 without delays). Of the original sample, 44 children with fine motor delays and 20 without completed pretesting and posttesting. Data from 6 children were not analyzed because the children were not available for the posttests or had moved during the year. Table 1 presents demographic data about the participants.
Mother's (p = .00l) and father's (p = .009) education Note. n = 20 for panicipams wirhour fine mowr delays; n ~ 44 for panicipams wirh fine mowr delays.
levels were significantly higher for the participants who did not receive occupational therapy services. Of the participants who received occupational therapy services, 48% also received physical therapy and 77% also received speech therapy. For the participants who received services, the research team members used a scale of 1 (low) to 3 (high) to rate the teacher's support of, and classroom emphasis on, fine motor skills and sensory integration. The teachers' support of sensorimotor and fine motor goals was high (M = 2.6); classroom emphasis on sensory integration was moderate (M = 2.0) and on fine motor skills was high (M = 2.6).
Instruments
The study's instruments represent two levels of function: (a) the foundational performance components and (b) functional performance related to fine motor components. A comprehensive battery of 11 assessments was administered by the research team to all participants at the beginning (i.e., September-October) and end (i.e., May-June) of the school year. The participants were tested in their home schools in a quiet environment in one to two sessions. Parent and teacher interviews and inventories were completed within 2 weeks of testing the child.
Fine motor peifOrmance components. In-hand manipulation was assessed with translation and rotation tasks with the five small pegs and peg board from the Nine-Hole Peg Test. Administration and scoring procedures were reported in earlier studies (Case-Smith, 1994 . With the participant seated at a small table, the pegboard was positioned at midline, and the child was instructed to use one hand only. Each task was demonstrated by the examiner who also provided standard verbal instructions. In the Rotation test, the participant prehended a I-in. peg from the peg board, rotated it 180 0 in his or her fingertips and returned it to its peg hole. The participant individually rotated five pegs twice with each hand, producing two time scores. The number of drops and times the peg was stabilized on another surface were counted. From the means of these scores, a composite score based on the time (in sec) and the number of drops and stabilizations was computed.
In the Translation test, the participant picked up two, three, four, and five pegs, moving them into the palm and then back to the fingertips to return to the peg board. The child was asked to hide the pegs in his or her palm until all were hidden and then to return them individually to the peg board. The seconds required to complete each task and the number of drops or stabilizations were recorded and averaged. A composite score of time and number of drops or stabilizations was used in the data analysis. The MAC test of the SIPT is a paper-and-pencil task that measures eye-hand coordination. The participant traced a long, curved line, crossing the midline, with each hand. Accuracy was measured by using a map reader, and accuracy scores were adjusted for time (in sec) required to trace the line. Mean adjusted raw scores for both hands were used in the data analysis.
The Manual Form Perception (MFP) test of the Southern California Sensory Integration Test (Ayres, 1972) was used to measure stereognosis. Although this test is out of print, the items provide a thorough test of stereognosis without the cognitive demands of the MFP of the new version included in the SIPT. Standardized instructions and scoring were used. The test requires that the participant identify a form in his or her hand shielded from view by matching it to a visual representation. Raw scores (number of correct responses) were used in the statistical analysis.
Two subtests of the Developmental Test of Visual Perception (DTVP) (Hammill, Pearson, & Voress, 1993) were used to measure visual perception. The Position in Space test measures a child's ability to recognize when forms have the same spatial orientation (i.e., measures the child's ability to discriminate reversals and rotations of figures). In the Figure Ground test , a child identifies a figure hidden by lines or embedded within other lines and figures. Test-retest reliability for the DTVP (n = 88) was found to range from .71 to .86 and was .96 for the total score. Interrater reliability (n = 88) was .98 for the total test (Hammill et al., 1993) . Raw scores and percentiles were recorded; raw scores were used in the analysis because they appeared more sensitive to skill levels in 4-year-old and 5-year-old children. Brown, 1997; Dunn & Westman, 1997) have demonstrated its ability to categorize behaviors as indicators of sensory responsiveness. The scale is easy for parents to understand and was independently completed and returned to the research team members at the beginning and end of the school year. The mean scores across all items were used in the analysis. Functional performance related to flOe motor skills. The PDMS-FM was administered to measure overall fine motor performance. The Fine Motor scale at preschool age measures hand use, eye-hand coordination, and manual dexterity. Each item is scored 0, 1, or 2 on the basis of the child's performance: the skill is established (2), emerging or partially correct (1), or absent (0). Test-retest reliability for the PDMS-FM is good (n =38, r= .80), and interrater reliability is excellent (n = 36, r = .94) (Folio & Fewell, 1983) .
Standardized instructions and scoring were implemented, and flexibility in the sequence of item presentation was allowed. Raw and scaled scores were used in the analysis.
Two subtests of the DTVP (Hammill et al., 1993) were used to measure visuomotor skills. Both tests involve copying of designs presented visually to the child. In the Spatial Relations test, the child copies lines drawn on a grid made of dots, requiring analysis of forms and patterns. In the Copying test, the child copies forms of increasing complexity. Raw scores were used in the analysis.
The Draw-a-Person test was administered to measure integration of visuomotor skills (Short-DeGraff & Holan, 1992; Vane, 1967) . Each participant was given a blank piece of paper and asked to draw a figure of himself or herself When the participant stopped drawing, the examiner asked him or her to name the various parts of the figure.
The figure was scored (0-31) with the system developed by Vane (1967) . Points are given for inclusion of various body parts. This simple scoring system rated the completeness of the figures without consideration of the quality of lines drawn. For example, if a part was not recognizable to the examiner, but the participant could identify the part it represented (e.g., stated "those are the eyes"), he or she received credit for that body part. This scoring method for the Drawa-Person test has high inrerrater reliability (n = 32, r = .93) and concurrent validity with the Goodenough-Harris
Draw-a-Person (n = 32, r = .64) (Short-DeGraff & Holan, 1992 ).
In the Functional Skills test (which is based on Miller, 1996) , the participant's independence in and quality of performance in functional tasks were rated. The test consists of seven items scored on a four-point scale. Three items measure the quality of pencil and scissors grasp and the accuracy of cutting. Bilateral coordination is assessed in four items: cutting out a circle, stringing five beads, and buttoning and snapping "dressing vests." Time scores were computed for these items if the child completed the task without physical assistance. One point was added to the item's quality score for a completion time of less than 50 sec. Two points were added for a completion time of less than 25 sec. Cronbach's alpha for the pretest scores (n = 67) was .85.
Mean scores for the items were used in the data analysis.
The PEDI was administered to the participants' parents. The Functional Scales for Self-Care, Mobility, and Social Function were administered in person or over the phone by the research team members. These interviews required about 40 min, using the standardized procedures for clarifYing items and scoring. The Self-Care scale includes items that rate the child's independence in feeding, dressing, bathing, fastening, and toileting. Because fine motor skill most closely relates to self-care performance, results from this single scale are reported. This standardized scale has strong evidence of reliability and validity (Haley et al., 1992) . Scaled scores were used in the data analysis.
Each teacher rated the child's self-esteem in the area of fine motor performance. Using 19 items with a Likert scale from never (1) to always (5), teachers reported their perception of the child's frustration, anxiety, confidence, and selfesteem when presented with fine motor and sensorimotor tasks. The participants' primaty teachers completed the scale independently and returned it to the research members. Cronbach's alpha for the pretest scale scores (n = 54) was .88. Mean scores were used in the data analysis.
Intervention
Direct intervention was provided and recorded by the 22 collaborating occupational therapy practitioners recruited by the research team members. Of these, 17 were registered occupational therapists, and 5 were certified occupational therapy assistants. The average years of experience as an occupational therapy practitioner was 12 (range = 7-23) and experience in public schools was 9 (range = 4-17).
Seventeen were school system employees. and 5 were contracted practitioners.
Each week, the practitioners completed forms about the services provided to the participants with fine motor delays. Data recorded included (a) the amount of time for intervention with that participant, (b) whether the participant was seen in a group or individually, (c) whether consultation was provided, (d) parent contact, (e) participant's level of participation, and (f) goals and activities for that session (i.e., sensoty, fine motor or manipulation, visuomotor, self-care, social). Their weekly records were summed for the school year as cumulative data about the intervention sessions with the participants. Records on the participants were complete, and, with few exceptions, the same therapist delivered services to the participant throughout the school year. Frequencies and percentages were used in the data analysis.
The collaborating practitioners were asked to evaluate the validity of the form used to record their intervention session goals and activities. On a Likert scale of strongly disagree (1) to strongly agree (5), the practitioners (n = 15) agreed (4.4) that the categories on the form adequately described the types of treatment provided, agreed (4.2) that the length of time for intervention sessions was accurately reflected, agreed (4.1) that the participant's participation was accurately rated, and agreed (4.2) that therapy goals and activities were adequately described by the categories on the form. These results suPPOrt the validity of the form as a record of intervention.
Data AnaLysis
All demographic, testing, and intervention data were entered into an SPSS program. Frequencies, percentages, medians, and means were computed. On the standardized tests, raw and scaled scores were entered and used in the data analysis. To analyze the difference between pretest and posttest scores and between the participant groups, two-way analyses of variance (ANOVAs) were computed. A mixed design with one repeated factor and one between factor was used. When significant pretest to posttest differences were estimated (i.e., a significant main effect for time), Tukey's post hoc analyses were computed to determine which groups made significant improvements during the year. Interaction effects were also computed to determine whether one group improved more than the other. Effects sizes, adjusted for the correlation between pretest and posttest scores, were computed, allowing for comparison across tests and groups (Cohen, 1988) .
After this primary analysis, the participants with fIDe motor delays were divided into groups that received a low (12-19), average (20-25), or high (> 25) number of sessions per year. These groups were formed on the basis that once-a-week services would result in 20 to 25 sessions during the year (i.e., the average group). Two-way ANOVAs were computed for each fine motor test to reveal differences on the basis of the number of sessions per year. The amount of consultation was also used to separate the participants into three groups: (a) those who received no consultation, (b) those who received consultation in less than or equal to 25% of the sessions, and (c) those who received consultation in more than 25% of the sessions. These groups were compared to reveal differences in the outcome measures on the basis of amount of consultation.
Results
Intervention
A criterion of the study's sample was that each participant with fine motor delays received regular, weekly occupational therapy services. Although their IEPs indicated regular occupational therapy services, the amount of services received was quite varied, primarily because ofstart and stop dates and what comprised weekly therapy. At the twO New York sites and the Illinois site, the participants often received therapy twice a week. Ar the two Ohio sites, occupational therapy services were always once a week (see Table 2 ). Consistent with the type of participant who entered the the results from the two-way ANOVAs, with one repeated study (each participant receiving services had to have IEP factor, and Tukey's post hoc analyses. fine motor goals), the majority of intervention sessions inPost hoc analysis revealed that the participants without cluded visuomotor integration goals (81 %) and manipulafine motor delays made significant improvements in In-Hand tion activities (65%). More than one third of sessions Manipulacion, MFp, Visuoperception, Oraw-a-Person, Visuoincluded sensory integration activities; vestibular and promotor skills, Functional Skills, and PEOI Self-Care prioceptive input was provided in 32% of the sessions; and Function. The participants with fine motor delays made sigactivities for tactile input and motor planning were providnificant improvement in all but two of the measures, the ed in 40% of the sessions. The amount of consultation was Sensory Profile and Self-Esteem. For each measure, the effect less than expected (i.e., in intervention for 20 [45%J of the size of participants who received services exceeded that of the participants, the collaborating practitioners reported no conparticipants without services and was greater than 1.0, indisultation). This unexpected finding may reflect that the thercating strong treatment effects. The participants who received apists did not record informal consultation or consultation services improved more than the participants without services that was provided outside the intervention session. The on five tests: In-Hand Manipulation, MAC, Functional amount of recorded parent contact was almost none; thereSkills, Oraw-a-Person, and POMS-FM. Tables 3 and  4 . Scores with asterisks indicate significant improvement in Pretest and posnest differences were compared according to The American Journal ofOccupational Therapy the number of intervention sessions by creating three received consultation more than 25% of the time (n = 11).
groups: (a) those who received intervention less than once a This interaction effect was significant for In-Hand Manipuweek (15-19 sessions/year) (n = 12), (b) those who received lation, Fr1, 41) = 3.27, P = .048, and Draw-a-Person, R), intervention about once a week (20-25 sessions/year) (n = 40) = 3.69, P = .034. Scores did not vary on the basis of the 22), and (c) those who received more than once a week amount of consultation for the other nine tests.
therapy (26-34 sessions/year) (n = 10). Two-way ANOVAs
Discussion
were computed to determine whether scores improved more in the participants who received more service during From the beginning to the end of the school year, the stuthe year. The number of sessions made a significant differdents with fine motor delays who received regular occupaence in the pretest and posrrest comparison of visuomotor tional therapy services improved significantly in the fine skills scores, Fr1, 41) = 3.51, P = .039. Other scores did not motor parameters measured. In five of the fine motor meademonstrate an interaction with number of sessions, alsures, the students who received services improved more though the interaction for In-Hand Manipulation scores than the participants who were typically developing. These approached significance, Fr1, 41) =2.72, P = .078.
results suggest that children with fine motor delays make important gains with preschool services that include occuInteraction ofScores With Amount of Consultation pational therapy intervention, and that this intervention Two-way ANOVAs were computed to examine the interacnarrows the gap between their performance and that of tion of pretest and posrrest score changes with the percenttheir peers without delays. This finding is unexpected given age of sessions that included consultation. Three groups that when a student is identified as delayed in fine motor were formed: (a) those who had received no consultation skills, a slower rate of maturation is expected. Changes during the year (n = 20), (b) those who received consultagreater than those in the participants who did not receive sertion 25% or less of the time (n = 13), and (c) those who vices can be attributed to intervention. Both performance Note. DTVP = Developmental Test of Visual Perception.
*Intetaction effect was significant at p < .05. The sample who received services scored higher when pretest differences were considered.
components (in-hand manipulation, motor accuracy) and functional performance (draw-a-person, fine motor skills, functional skills) showed more improvement in the participants who received occupational therapy services. On two of these measures, the change for the participants with delays was significant (MAC, PDMS-FM), whereas the change for the children without delays was not. These changes appear consistent with the participants' IEP goals and the practitioners' activities (the majority of sessions addressed visuomotor and manipulation skills). Both participant groups improved a similar amount on all other measures of performance components and functional skills. The two measures that did not improve, the parent's report of sensory responsiveness using the Sensory Profile and the teacher's report of self-esteem, may indicate that changes in a student's petformance do not always result in perception of behavioral change by the parent and teacher. Lack of improvement could reflect a ceiling effect; scores on the Sensory Profile were high, and specific sensory integtation problems were not reported by the practitioners. Sensory responsivity, like temperament, appears to be an enduring characteristic of children (Case-Smith, 1997; Dunn & Brown, 1997) . Because the Sensory Profile is completed by the parents and represents their impressions of their child over time, impressions may not change, even when behaviors do. Changes on the teachet's report of self-esteem may relate to evidence that self-esteem does not change quickly, not even in 9 months, and changes may be difficult for the teachers to judge (Willoughby, King, & Polatajko, 1996) . The teachers did report improvements in both performance and behavior in certain participants, but these subjective comments were not analyzed statistically.
The areas in which the participants who received services improved more than the participants who did not receive services were reported areas of focus in the occupational therapy practitioners' intervention. The practitionets reported that activities to improve in-hand manipulation and visuomotor skills were emphasized in the intervention sessions, and comparably high gains were made in measures of these skills. For example, the Dtaw-a-Person test, which had an intervention effect size of2.01, is highly associated with visuomotor skills (Short-Degraff & Holan, 1992) .
The interactions of two intervention variables with the pretest and posttest differences were analyzed. Participants who teceived more services improved mote on the DTVP Visual Motor Skills test. Skills in copying and drawing are often the emphasis of fine motor intervention activities and seem to be positively influenced by higher frequency of services. Improvements in in-hand manipulation also were influenced by the amount of therapy, as indicated by an interaction that approached significance, p = .078. Manipulation skills are another area of strong therapy emphasis (Cornhill & Case-Smith, 1996; Exner, 1996; Swart et al., 1997) and were included in 65% of the intervention sessions. The lack of other interaction effects on the fine motor measures suggests that the number of sessions is not highly influential in determining the degree of fine motor skill improvement observed. These results support the research of others that intensity of treatment does not have strong influence on improvement in performance (Harris, 1996; Jenkins & Sells, 1984; Parette, Hendricks, & Rock, 1991) ; that is, more is not necessarily better.
Other aspects of intervention (e.g., the amount of consultation) positively influenced the amount of progress observed on fine motor measures. Amount of consultation had a significant effect on the participants' improvement in drawa-person and in-hand manipulation. The skills assessed in these scales are often the focus of occupational therapy practitioners and the emphasis of their consultation with teachers (Dunn, 1990; Kellegrew & Allen, 1996) . Because these skills were likely to have been practiced in the occupational therapy sessions and classroom, communication between the teachet and the ptactitioner regarding how to specifically increase these skills may have been particularly helpful in affecting change. This finding supports the results of other researchers who found consultation to be an effective intervention approach (Davies & Gavin, 1994; Dunn, 1990; Giangreco, 1986; Kemmis & Dunn, 1996) .
Limitations
This outcomes study used participants from eight locations; however, the majotity were from Ohio and New York, suggesting that results have greatest application to those geographic areas. Consistencies in findings across all research team members and localities suggest that the results may be generalized to a greater geographic area.
Experimental-type research designs in which intervention is measured but not controlled have been deemed a useful way to measure the effects of clinical practice without artificially manipulating intervention (Bower & Mclellan, 1994; Harris, 1996) . Although the practitioners who provided the intervention agreed that the recording form for the intervention sessions had face validity, the form did not undergo sufficient testing of its validity. One may question whether or not the most relevant aspects of intervention were measured. Therefore, issues remain regarding how to measure intervention and provide a valid recording of the services provided. Two of the measures-functional skills and self-esteem-also have limited evidence of reliability and validity and should undergo further test development.
Conclusion
In this multisite study, we found evidence that children who attended preschool programs that included occupational therapy services made significant gains in fine motor skills and related functional performance over the course of the school year. For the PDMS-FM, In-hand Manipulation, MAC, Draw-a-Person, and Functional Skills tests, the children who received services improved more than their peers who did not receive services. The amount of service provided varied by location, but variations in number of sessions had limited effect on the children's improvements (only visuomotor skills improved more in children who received therapy more than once a week). The amount of consultation provided by the occupational therapy practitioners influenced improvement in two measures: Draw-a-Person and In-Hand Manipulation. This study adds to the growing body of evidence (e.g., Case-Smith, 1996; Davies & Gavin, 1994; DeGangi et al., 1993) that occupational therapy services provided at an early age have beneficial effects on the development of fine motor skills and related functional performance....
